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ABSTRACT
Objective To analyse hospital admissions in the ﬁrst
2 years of life among children with cleft lip and/or palate
in England.
Design Analysis of national administrative data of
hospital admissions.
Setting National Health Service hospitals.
Patients Patients born alive between 1997 and 2008
who underwent surgical cleft repair.
Outcome measures Number of admissions, including
the birth episode, and days spent in hospital were
examined. Children were analysed according to cleft type
and whether or not they had additional congenital
anomalies.
Results 10 892 children were included. In their ﬁrst
2 years, children without additional anomalies (n=8482)
had on average 3.2 admissions and 13.2 days in
hospital, which varied from 2.6 admissions and 9.2 days
with cleft lip to 4.7 admissions and 19.7 days with
bilateral cleft lip and palate (BCLP). Children with
additional anomalies (n=2410) had on average 6.7
admissions and 51.4 days in hospital, which varied from
6.4 admissions and 48.5 days with cleft palate to 8.8
admissions and 67.5 days with BCLP. The mean number
and duration of cleft-related admissions was similar in
children without (1.6 admissions and 6.4 days) and in
those with additional anomalies (1.5 admissions and
8.5 days). 35.2% of children without additional
anomalies had at least one emergency admission,
whereas the corresponding ﬁgure was 67.3% with
additional anomalies.
Conclusions The burden of hospital care in the ﬁrst
2 years of life varied according to cleft type and
presence of additional anomalies. However, cleft-speciﬁc
hospital care did not differ between children with and
without additional anomalies.
INTRODUCTION
Craniofacial abnormalities are among the most
common of all birth defects.1 In the UK, about 1 in
700 live-born children has a cleft lip and/or
palate.2 3 Successful management of patients born
with a cleft requires multidisciplinary and highly
specialised surgical and non-surgical treatment
from birth until adulthood.4
Recently published national data revealed that
75% of primary lip repairs are performed between
3 months and 6 months of age, while 86% of
primary palate repairs are performed between
6 months and 2 years of age.5 However, the burden
of hospital care among these children, speciﬁcally
in terms of the number of admissions and total
time spent in hospital, is currently unknown.
Factors such as the type of cleft and whether a
child has additional anomalies are likely to inﬂu-
ence the hospital admissions and the length of stay.
Quantifying the burden of hospital care is useful
for those commissioning and planning cleft services
and for counselling parents and carers. A survey
demonstrated that what parents want most of all is
information about surgery during the ﬁrst counsel-
ling session after diagnosis.6
In this article, we describe hospital admissions in
the ﬁrst 2 years of life because the majority of
primary cleft repair surgery occurs before the age
of 2 years.2 5 Hospital care, in terms of number of
admissions and total length of stay, is presented
according to cleft type and whether or not the chil-
dren have additional congenital anomalies.
METHODS
Data source
Data were extracted from the Hospital Episode
Statistics (HES) database, which contains records of
all admissions to National Health Service (NHS) hos-
pitals in England.7 Diagnostic information is coded
using the International Classiﬁcation of Diseases
10th revision (ICD-10), and procedure information is
classiﬁed according to codes from the Classiﬁcation
of Surgical Operations and Procedures 4th Revision
(OPCS-4).
Patients
Patients born between 1 January 1997 and 31
December 2008 were included if they had at least
Open Access
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free content
What is already known on this topic
▸ Children with a cleft require surgery to repair
the abnormality within the ﬁrst 2 years of life.
▸ Since 2006, cleft services in England have been
centralised to 13 hospital cleft treatment sites,
which provide primary repair surgery for all
children with a cleft.
What this study adds
▸ This study has quantiﬁed hospital cleft care, in
terms of admissions and total length of stay, in
England during the ﬁrst 2 years of life.
▸ Large differences in total time in hospital were
revealed between children without and children
with additional anomalies and between the
four main cleft types.
▸ Total time spent in hospital for cleft-related
procedures before the age of 2 years reduced
between 1997 and 2008 among children
without additional anomalies.
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one HES record with a diagnosis code for cleft lip and/or palate
(ICD-10 codes Q35, Q36, Q37) as well as a record with a pro-
cedure code for a primary cleft repair (OPCS-4 codes F031,
F291). Hospital episodes up to 31 January 2011 were assessed.
Patients who were identiﬁed in HES as ‘private’ and whose post-
code was ‘unavailable/not applicable’ were excluded from ana-
lyses as these patients were likely to live outside England, and as
a result, their care does not reﬂect typical cleft care for patients
who reside in England.
Hospital admissions and time in hospital
The total number of hospital admissions (including the birth
episode) and the total number of days in hospital before the age
of 2 years were identiﬁed and included, regardless of the age at
discharge.
Admissions for cleft-related procedures were assessed to
determine what proportion of all admissions these represented.
An admission was deﬁned as ‘cleft-related’ if at least one of 24
speciﬁc procedure codes relating to the ear, respiratory tract or
mouth (see online supplementary appendix1) was performed
during a particular admission.
The proportion of admissions that were reported in HES as
‘emergency’ was determined by the reported method of admis-
sion, of which there are ﬁve options: elective, emergency, birth,
non-emergency transfer and unknown. To determine the pro-
portion of children with an emergency readmission that was
likely to be cleft-related, we examined emergency admissions
within 14 days of discharge after a primary cleft repair proced-
ure, as deﬁned by OPCS-4 codes F031 and F291.
Additional anomalies
Children were deﬁned as having additional anomalies if any of
their episode records had at least one of 33 ICD-10 diagnostic
codes (see online supplementary appendix 2) representing con-
genital malformations and chromosomal abnormalities, in any
one of the diagnosis code ﬁelds of a HES record.
Cleft type
Clefts were grouped as cleft lip only (CL), cleft palate only
(CP), unilateral cleft lip and palate (UCLP) or bilateral cleft lip
and palate (BCLP) according to the presence of selected proced-
ure codes (OPCS-4) and/or diagnosis codes (ICD-10) in any of
the available HES records. A stepwise, hierarchical approach
was employed. First, the cleft repair procedure codes (F03, F29,
F32) were used to identify three cleft type groups: CL, CP, cleft
lip and palate (CLP). Second, the diagnosis code was used to
distinguish between UCLP and BCLP cases in the CLP group.
Socio-demographic factors
The Index of Multiple Deprivation, which is based on postcode
of residence, was used to assess the patients’ socio-economic
background.8 Ethnicity was assessed according to the HES ﬁeld
‘ethnos’, which comprises 18 ethnic categories, which for the
purpose of our analyses were grouped into six group categories
(white, mixed, Asian, black, other, and unknown).
Analyses
A descriptive statistical approach was followed, and means, SDs
and medians were calculated according to cleft type and the
presence or absence of additional congenital anomalies. Linear
regression was used to assess temporal trends in total length of
stay. All analyses were performed in STATAV.11.
RESULTS
A total of 10 892 children, born between 1 January 1997 and
31 December 2008 with a cleft, were identiﬁed. Of these chil-
dren, 2410 (22.1%) had additional anomalies (table 1). The
proportion of children with additional anomalies varied from
7.4% (187/2529) among children with CL to 35.1% (1827/
5205) among those with CP. The children had a total of 43 335
admissions, including the birth admission, and spent a total of
235 442 days in hospital before they were 2 years old. Neither
socio-economic deprivation nor ethnicity was associated with
the number of admissions or total time spent in hospital before
2 years of age.
Admissions and time in hospital
The mean number of all-cause admissions and total time spent in
hospital did not change signiﬁcantly for births between 1997 and
2008. Children without additional anomalies had on average 3.2
admissions and spent 13.2 days in hospital before their second
birthday (table 1). Excluding the birth episode, children spent
9.2 days in hospital. Corresponding ﬁgures for children with add-
itional anomalies are 6.7 admissions and 51.4 days in hospital
(table 1). Excluding the birth episode, they spent on average
38.8 days in hospital. Admissions and days in hospital appeared
to be correlated with the ‘severity’ of the cleft type, both in chil-
dren without and in those with additional anomalies (table 1).
The mean time spent in hospital is always larger than the median
value, especially in children with additional anomalies, which
corresponds to some children staying in hospital for extended
periods of time (please note the large SDs).
Cleft-related procedure admissions
Unlike all-cause admission time, a signiﬁcant reduction in
overall length of stay for cleft-related procedures was observed
over the 12-year period among children without additional
anomalies (p<0.001). Total time in hospital decreased from
6.8 days for children born in 1997 to 5.3 days for those born in
2008. There was no signiﬁcant temporal trend among children
Table 1 Total number of all-cause admissions and days in
hospital for (A) non-syndromic and (B) syndromic cleft patients in
the first 2 years of life, according to cleft type; year of birth 1997–
2008
Cleft type N*
Total number of
admissions
Total number of days in
hospital
Mean (SD) Median Mean (SD) Median
(A) Non-syndromic patients
CL 2342 2.6 (1.7) 2 9.2 (14.5) 7
CP 3378 2.8 (2.2) 2 12.6 (20.3) 9
UCLP 1881 4.0 (1.9) 4 16.1 (16.8) 13
BCLP 881 4.7 (2.1) 4 19.7 (15.5) 16
All 8482 3.2 (2.1) 3 13.2 (17.9) 10
(B) Syndromic patients
CL 187 6.6 (6.7) 4 55.3 (121.8) 18
CP 1827 6.4 (6.2) 5 48.5 (64.6) 28
UCLP 215 7.5 (5.4) 5 58.5 (88.2) 26
BCLP 181 8.8 (6.3) 7 67.5 (94.3) 35
All 2410 6.7 (6.2) 5 51.4 (75.5) 27
Hospital Episode Statistics, England 1997–2011.
*Private, non-UK patients are excluded.
BCLP, bilateral cleft lip and palate; CL, cleft lip; CP, cleft palate; UCLP, unilateral cleft
lip and plate.
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with additional anomalies. The number of individual admissions
for cleft-related procedures has not changed over time.
Overall, there were 16 111 cleft-related admissions, account-
ing for 37.2% of all hospital admissions. These admissions
resulted in 69 675 days, which represents 29.6% of the total
number of days spent in hospital among children with a cleft in
the ﬁrst 2 years of life. Children without additional anomalies
spent on average 6.3 days in hospitals for cleft-related care and
children with additional anomalies 8.5 days (table 2).
Differences in admissions and total time in hospital for
cleft-related care were observed between cleft types, again with
the more severe cleft types linked to more admissions and
longer duration of hospital stay. The difference between the
children with and without additional anomalies is relatively
small.
Emergency admissions
In total, there were 11 385 emergency admissions, representing
26.3% of all admissions and 32.3% of all non-birth admissions.
There were 55 189 days in hospital resulting from these emer-
gency admissions, representing 23.4% of the total time spent in
hospital in the ﬁrst 2 years. A total of 4606 (42.3%) children
had at least one emergency admission. These children spent on
average 12.0 days in hospital as part of emergency/unplanned
admissions (table 3). There was a marked difference between
the children with and without additional anomalies; 35.2% of
the children without and 67.3% of children with additional
anomalies had at least one emergency admission. The number
of emergency admissions did not vary according to cleft type.
Emergency readmissions
A total of 558 (5.1%) children had an emergency readmission
within 14 days of discharge after a primary cleft repair. Almost
twice as many children with additional anomalies had an emer-
gency readmission (7.9%) as those without (4.3%). Emergency
readmissions also varied according to cleft type. For example,
among children without additional anomalies, readmission rates
were lowest among children with a CP (2.3%) and highest in
those with a BCLP (9.8%). There was a range of causes for the
emergency readmissions, with the three most common reported
as ‘complications of procedures’ (22.2%), ‘acute upper respira-
tory infections of multiple and unspeciﬁed sites’ (9.9%) and
‘abnormalities of breathing’ (7.4%).
DISCUSSION
This study found that, on average, children with a cleft and no
additional anomalies had three admissions and spent around
2 weeks in hospital before their second birthday. Children with
additional anomalies had twice as many admissions, spent
between two and three times as long in hospital, and they had
more all-cause emergency admissions and emergency readmis-
sions after cleft surgery than children with a cleft alone. Using
HES and birth registry data, we calculated that all children born
in England, including those with and without clefts, have an
average of 1.5 admissions and 3.4 days in hospital in the ﬁrst
2 years of life.
Admissions and total time in hospital for cleft-related proce-
dures were similar between those with and without additional
anomalies. Finally, our study found that admissions and total
length of stay were clearly linked to cleft type classiﬁcation.
Our results resemble those of a US study carried out in
Massachusetts in children born 1998–2002, which reported that
children with a cleft and additional anomalies stayed at least
three times as long in hospital as children without other anom-
alies, despite a shorter overall hospital stay in the USA.9
The present study found only small differences in mean
admissions and total time in hospital for cleft-related procedures
between children without and those with additional anomalies,
which suggests that the extra all-cause admissions and time in
hospital observed among those with additional anomalies can be
attributed to care not directly related to the cleft.
As expected, we found that children with a CL as well as a
CP spent more time in hospital than children with a CL or a CP.
This is similar to results of a Danish study that looked at hos-
pital use in patients with a cleft across their life span.10
Increasing time in hospital with increasing severity of cleft type
is not surprising given the increasing potential for postoperative
complications with increasing surgical complexity. Indeed, our
ﬁndings showed four times as many BCLP patients as CP
patients had an emergency readmission after a primary cleft
repair.
Approximately 2% of children who underwent a primary lip
repair were discharged on the same day. This is substantially
lower than the 27.9% reported in a study of 23 US Children’s
hospitals, which reported a 2.8% 48-h readmission rate for
Table 2 Total number of cleft-related procedure admissions and
days in hospital for (A) non-syndromic and (B) syndromic cleft
patients in the first 2 years of life, according to cleft type; year of
birth 1997–2008
Cleft type N*
Total number of
admissions
Total number of days in
hospital
Mean (SD) Median Mean (SD) Median
(A) Non-syndromic patients
CL 2326 1.2 (0.4) 1 4.0 (2.0) 4
CP 3004 1.2 (0.5) 1 5.0 (3.8) 4
UCLP 1877 2.3 (0.7) 2 9.0 (4.4) 8
BCLP 880 2.6 (0.9) 2 11.2 (8.5) 10
All 8087† 1.6 (0.8) 1 6.3 (5.0) 5
(B) Syndromic patients
CL 180 1.4 (0.7) 1 11.0 (40.0) 4
CP 1623 1.2 (0.5) 1 6.4 (12.7) 5
UCLP 211 2.2 (0.8) 2 13.7 (23.7) 9
BCLP 180 2.6 (1.0) 2 19.1 (43.3) 11
All 2194 1.5 (0.8) 1 8.5 (21.7) 5
Hospital Episode Statistics, England 1997–2011.
*Private, non-UK patients are excluded.
†Not all patients included in the analyses had a cleft-related procedure admission
within the first 2 years of life.
BCLP, bilateral cleft lip and palate; CL, cleft lip; CP, cleft palate; UCLP, unilateral cleft
lip and plate.
Table 3 Total number of all-cause ‘emergency’ admissions and
days in hospital for patients in the first 2 years of life, according to
syndrome status; year of birth 1997–2008
Syndrome
status N*
Total number of
emergency admissions
Total number of days in
hospital
Mean (SD) Median Mean (SD) Median
Non-syndromic 2984 1.7 (0.6) 1 5.9 (16.5) 3
Syndromic 1622 3.8 (4.2) 2 23.2 (41.7) 9
All 4606 2.5 (3.0) 1 12.0 (29.3) 4
Hospital Episode Statistics, England 1997–2011.
*Private, non-UK patients are excluded. Not all patients had an emergency admission.
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those discharged the same day as their lip repair.11 Differences
in the way healthcare is funded between the UK and the USA
may, in part, explain the higher same-day discharge rates in the
USA. Previous research has shown that patients who were dis-
charged on the same day as their primary lip repair in the USA
did not have higher readmission rates than those who stayed in
hospital, providing patients did not have pre-existing comorbid-
ities.12 13 We are aware that some cleft centres in England have
recently moved to day-case admissions for cleft lip repair, so the
proportion of day-case admissions for this type of repair may be
increasing and, thus, the time spent in hospital decreasing.
The drive to reduce length of stay in hospital comes with the
growing emphasis on cost reduction and increased efﬁciency in
healthcare services. Our analyses revealed a trend for reduced
total length of stay for cleft-related procedures over the 12-year
period of births examined, which coincides with the process of
centralisation of cleft services in England.5
Some English hospitals admit all babies the day before
surgery for overnight oxygen saturation and airway monitoring.
This inevitably adds an additional day to the duration of hos-
pital stay. While this practice may increase length of stay, clini-
cians at these sites justify this practice as it may help in detecting
children who have a subclinical upper respiratory tract infection.
In one hospital, overnight home saturation monitoring for
babies before a repair procedure is being trialled.
Our study has an important strength. It is based on a national
database that can be expected to include all—or almost all—
children treated for a cleft in England. The data presented are
therefore representative of all children treated in England over
the 14 years examined.
We were able to examine differences in admissions and total
length of stay according to patient and cleft characteristics.
Previously, we have explored the accuracy of cleft type diagnos-
tic coding within HES, linking HES data to the CRANE data-
base, a national register that contains information submitted by
all hospitals that treat children with a cleft in England, Wales
and Northern Ireland.14 We found a high level of agreement
(>95%) in reported cleft type between HES and the CRANE
database, suggesting that HES records are a reliable source of
data on cleft type.15
A ﬁrst limitation of our study is that the HES database does
not provide any information about procedures carried out in
approximately 15% of all planned admissions. It is not clear
whether the absence of a procedure code indicates that, during
the admission, no cleft-related procedures were carried out or
whether a procedure code was omitted in error. If the latter
occurred, our numbers reﬂecting cleft-related admissions are an
underestimate. Also, it is likely that not all cleft-related admis-
sions will have involved speciﬁc cleft procedures, which may
further reduce our burden of cleft-related hospital care estimates.
Second, the choice of procedure codes for the deﬁnition of
‘cleft-related procedures’ (see online supplementary appendix 1)
is not straightforward. OPCS codes at the 3-character level were
used for pragmatic reasons as well as to avoid being too pre-
scriptive in our deﬁnitions. It is acknowledged that the use of
3-character level codes may lead to the inclusion of a small
number of non-cleft-related procedures that could be identiﬁed
and excluded by consideration of the full 4-character code.
Third, it is possible that cleft care in some sites has changed
over the past couple of years. For example, we are aware of a
number of attempts in some English cleft centres to reduce the
duration of hospital stay, including a move towards same-day
admissions for all primary cleft lip repair surgery and routine
suture removal in outpatient clinics (personal communications).
Implications
Quantifying the burden of hospital cleft care is important for
the planning and commissioning of cleft services. The total time
spent in hospital has a major impact on costs. Discharging a
child early after a cleft-related procedure will reduce costs and
the risk of hospital-acquired infection, but it may lead to the
development of complications outside a hospital, including poor
pain and ﬂuid management.16
Our results are important for the counselling of parents and
carers.6 In order to reduce anxiety and uncertainty, clear, con-
sistent and accurate information about the expected treatments
should be given during initial counselling. Having information
on the likely number of hospital admissions and total time spent
in hospital in the ﬁrst years of life may help to lessen the poten-
tial anxiety felt by parents and carers of children with a cleft.
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